Visceral Leishmaniasis: 


Epidemiology, Immunology, and Chemotherapy 

Visceral leishmaniasis (Kala Azar) is an important cause of morbidity 
and mortality in multiple areas of the developing world. At present there is 
no form of immunoprophylaxis against the causative protozoan, L. donovani , no 
widely effective approach to reservoir or vector control, and no universally 
effective, non-toxic form of chemotherapy. In light of this information, it 
is apparent that research on the epidemiology of visceral leishmaniasis and 
the immunobiology of the organism must be conducted a) to limit disease by 
reservoir or vector control, b) to develop a vaccine, and c) to identify 
less toxic, more effective forms of chemotherapy. 

With these goals in mind, the research program described in this proposal 
will involve study of four critical aspects of leishmaniasis: A) JL. donovani - 
human mononuclear phagocyte interactions . Macrophages are the sole sanctuary 
for J_. donovani in man. An in vitro model using human monocyte-derived macro¬ 
phages has been developed to study the parasite-macrophage interaction. A 
systematic study is proposed using this model to identify the factors that are 
important in promastigote attachment to macrophages, to measure the macrophage 
oxidative response during phagocytosis, to determine the stimuli that initiate 
intracellular conversion from the promastigote to the amastigote stage, to 
determine if immune antibody can alter the parasite-macrophage interaction to 
the detriment of the parasite, and to determine if activation of macrophages by 
soluble lymphocyte factors can limit parasite growth. The goal is to find a 
way to block parasite attachment, facilitate intracellular killing, or inhibit 
parasite multiplication to prevent disease. B) L. donovani induced suppression 
of cell-mediated immune responses . Data now available suggest that there is 
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suppression of potentially effective immune mechanisms during infection with 
L. donovani . Studies will be done to determine if this is due to a direct 
effect of the parasite on lymphocyte function, soluble factors released by 
infected macrophages, or serum factors that inhibit lymphocyte blastogenesis. 

The goal is to identify the mechanism of suppression and find a way to reverse 
it. C) Lethal effect of phenothiazines on L. donovani . In studies of the 
biology of L_. donovani , we have observed that chlorpromazine kills the parasite 
in vitro . Studies are planned to evaluate multiple phenothiazines to identify 
the most active compound and then to determine its in vivo effectiveness in a 
hamster model. D) Epidemiology of visceral leishmaniasis in northeastern Brazil . 

L. donovani is endemic in northeastern Brazil. Preliminary data suggests that 
domestic dogs serve as the reservoir. The precise relationship of infection in 
dogs to infection in man and the natural course of disease in man are unknown. 

A collaborative epidemiologic field study will be done in northeastern Brazil 
to address these issues. 

The data that will be provided by the proposed studies are of critical im¬ 
portance for several reasons. Knowledge of the epidemiology of visceral leish¬ 
maniasis in northeastern Brazil should facilitate development of a program to 
limit disease by control of the animal reservoir and will enhance our understanding 
of the course of infection in man. Phenothiazines may prove to be an effective, 
relatively safe form of chemotherapy for visceral lishmaniasis. Finally, description 
of the interaction between the parasite and human cell-mediated immune mechanisms 
may make it possible to employ a relatively simple pharmacologic intervention 
in the population at risk in Brazil to overcome the effects of L^. donovani . 

It is anticipated that the proposed studies will take three years to complete 
at a cost of $15,000 per year. Field work in Brazil (Part D) will be sup¬ 
ported by other sources. 
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